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1.0 Abstract 
Objectives: To investigate oral health KAP among children with Type 1 Diabetes Mellitus; 
and to determine socio-demographic and medical status variations in KAP.  
Methods: In collaboration with the Hong Kong Juvenile Diabetes Association, members 
were invited to participate in a KAP assessment and undergo a clinical oral examination. 
KAP was assessed using a structured questionnaire and the clinical assessment was 
conducted focusing on periodontal health status by trained and calibrated examiners.   
Results: The response rate to the KAP assessment was 56% (98/174) and 33% (33/98) to 
the oral epidemiological component. Knowledge about the oral health effects of Type 1 
Diabetes Mellitus was fragmented. Attitudes/self reported oral health findings suggest that 
oral symptoms were common: 82.7% (81) reporting one or more oral symptoms, 94.8% 
(93) reported an oral health impact on quality of life. Practices (oral health behaviour) was 
generally acceptable in terms of oral self care (77.3%, 75 reporting to brush twice a day) 
but regular dental attendance was low (35.7%, 35). Clinical oral health status indicated 
poor periodontal health status with 93.3% of sites examined showing evidence of gingival 
inflammation. Socio-demographic variations in KAP and clinical oral health status were 
evident (p<0.05); most noticeably with respect to parental education attainment and family 
income. Reported medical status was not associated with KAP nor clinical oral health 
status (p> 0.05). 
 
Conclusion and Recommendations: KAP are inadequate among individuals with Type 1 
Diabetes Mellitus and their periodontal health status is poor. There is need to consider oral 
health promotion initiatives to improve oral health among individuals with Type 1 Diabetes 
and also to improve their glycemic control.  
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2.0 Introduction 
Type 1 diabetes mellitus (DM1) is a condition that results in the alteration of insulin 
producing beta islet cells in the pancreas, which leads to absolute insulin deficiency and a 
subsequent accumulation of glucose in tissue fluids and blood.1,2,3 Even though individuals 
can be affected at any age, most are typically children and adolescent.4,5 The incidence of 
DM1 is estimated at 20/100,000 per year in Europe and America; 2.37/100,000 per year in 
Japan; and 0.1/100,000 per year in China.6,7 The exact aetiology of DM1 is unknown, but it 
is accepted to be related to both genetic and environmental factors; and is commonly 
described as having an autoimmune-related or idiopathic aetiology.2-5 There is no definitive 
cure for this condition and thus the aim of treatment is glycemic control.1 Dietary restriction 
is the primary method to obtain glycemic control.3-5 However most individuals with DM1 are 
managed pharmacologically using insulin. It is important to monitor the glycosylated 
hemoglobin level (HbA1c) in the management of the condition. For those individuals where 
insulin therapy is not sufficient, they may undergo pancreas transplantation or islet cell 
transplantation, such as the Edmonton protocol.8,9  
Individuals with DM1 typically experience multiple medical complications. Clinical 
manifestations may include hyperglycemia, hypoglycemia, glycosuria, nocturia, polyuria, 
polydipsia, polyphagia, weight loss and susceptibility to infections. More serious conditions 
include microvascular complications such as diabetic retinopathy, diabetic nephropathy, 
neuropathic complications and macrovascular diseases such as coronary heart disease.3-5 
This can result in life threatening conditions which if not managed appropriately can be 
detrimental.  
With respect to oral health, there are several specific oral manifestations. Most widely 
recognized is the effect of DM1 on periodontal health status as the host defense is 
compromised and this results in periodontal disease and an accelerated progression of the 
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condition.10 With respect to dental caries status most studies have suggested a lower 
prevalence and severity of the condition (related to dietary control), but some studies have 
suggested an increase dental caries experience (thought to be related to glucose level in 
the gingival crevicular fluid) and clinical effects.10 Tooth eruption may be accelerated prior 
to the age of 10 and delayed eruption after that; in addition developmental defects of 
enamel are common.11 There are multiple oral mucosal manifestations including glossitis, 
burning mouth syndrome, candidiasis, and xerostomia.3 Furthermore, DM1 may give rise 
to medical emergencies in the dental setting, such as hypoglycemic coma. In addition, it is 
important to recognize that DM1 can result in delayed healing (following surgical 
procedures) and that common dental analgesics (such as Aspirin) are best avoided since it 
can disturb glycemic control. If the diabetic condition is well controlled, the patient is 
usually safe for minor oral surgery under local anaesthesia. On the other hand, if the 
condition is poorly controlled, patients should be referred to their medical physician to 
improve blood glucose level and be administered to the hospital for surgery. Local 
anaesthesia and conscious sedation with nitrous oxide are usually safe for diabetic 
patients. General anaesthesia should be considered with possible hypoglycaemia, chronic 
renal failure, ischaemic heart disease, and autonomic neuropathy related postural 
hypotension and cardiac arrest.5 
Recently, it is acknowledged that not only does poor glycemic control give rise to and 
exacerbate oral problems, but also that the management of oral problems (such as 
periodontitis) can assist in glycemic control. For the most part, this evidence has been 
obtained from studies among individuals with Type 2 Diabetes Mellitus, but nonetheless 
has implications for individuals with DM1. This has led to a growing interest in knowledge, 
attitudes, and practices (KAP) among individuals with Diabetes. To date, such studies 
have been largely conducted among individuals with Type 2 Diabetes. KAP information 
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among individuals with DM1 is scant and thus this was the focus of our Community Health 
Project. 
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3.0 Aims 
The aims of our community health project were: 
 
1) To assess knowledge/awareness among parent/caregivers of children with Type 1 
Diabetes on the oral health effects of the condition.   
 
2) To assess attitudes/self reported oral health among children with Type 1 Diabetes.  
 
3) To assess practices/oral health behavior of children with Type 1 Diabetes.  
 
4) To determine variations in knowledge, attitudes and practices (KAP) with respect to 
socio-demographics and medical factors.  
 
In addition there was a clinical oral epidemiological component to our community health 
project. The aims of this component were:  
 
1) To determine the oral hygiene status, gingival health status, and calculus deposition 
among children with Type 1 Diabetes. 
 
2) To determine the dental caries experience among children with Type 1 Diabetes. 
 
3) To identify variations in clinical oral health status of children with Type 1 Diabetes with 
respect to socio-demographics and medical status.   
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4.0 Methods and Materials 
4.1 Study Population 
The sample frame of the study was members of the Hong Kong Juvenile Diabetes 
Association. The director of the association was contacted and a meeting arranged 
seeking collaboration and participation in the project (appendix 1). Following on, all 
children/adolescence with Type 1 Diabetes Mellitus were invited to participate in the 
community health project. The project consisted of two phases: the first phase was a 
cross-sectional survey (anonymous postal questionnaire) and the second phase was a 
clinical oral epidemiological cross-sectional examination and an oral health promotion 
initiative.    
4.2 Data Collection 
Data were collected by means of questionnaire and clinical examination. 
4.2.1 Questionnaire Survey 
Parents/guardians of the children/adolescence who were members of the association were 
invited to self-complete a questionnaire-based survey. Information were collected with 
respect to diabetes-related factors (4 items – age of diagnosis, principal mode of 
management of Diabetes, dosage of insulin/hypoglycemic medication, and glycosylated 
hemoglobin level (HbA1c); knowledge/awareness of the effects of Type 1 Diabetes on oral 
health; attitudes/self reported oral health incorporating assessment of oral symptoms (8 
items) and oral health related quality of life (The Short Form Child Perception 
Questionnaire – CPQ8, 8 items); practices/oral health behavior (7 items relating to diet, 
oral hygiene practices and dental attendance); and finally family socio-demographic 
factors (5 items – parental education attainment, family income, place of birth, child’s age 
and gender).  
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4.2.2 Clinical Examination 
Among those who had participated in the questionnaire based survey, subjects were 
invited to participate in the clinical oral epidemiological component. Clinical oral 
examinations were undertaken by trained and calibrated examiners. Assessment of 
plaque (Plaque Index, Silness and Loe 1964), gingival health (Gingival Index, Loe and 
Silness 1963 and Gingival Bleeding Index, Ainamo J. and Bay I. 1975) and calculus 
(Calculus Index of Oral Hygiene Index, Greene, Vermillion and Waggener 1960) were 
undertaken. Dental caries experience was assessed using the methods and criteria of 
World Health Organization basic oral health survey (DMFT index, WHO, 1997). 
  
4.3 Statistical Analysis 
After data collection, the data were entered into a database using Statistical Package for 
Social Science (SPSS statistics version 17.0). The data were checked for discrepancies by 
checking against original forms (cleaning the data). Frequency tables were produced 
including mean, median, standard deviation and frequency for all variables. Knowledge, 
symptoms, and subjective oral health status (CPQ8) were computed by summating 
responses according to their rubric. Variations in oral health knowledge, oral health 
symptoms, subjective oral health status with respect to socio-demographic and diabetic 
status was explored in bivariate analysis using One-Way ANOVA (where the dependant 
variable was continuous and the independent variable multiple categorical)  and 
Independent-Sample T Test (where the dependent variable was continuous and the 
independent variable was binary categorical).  Chi-squared test (x2) was also used in data 
analysis cross tabulating categorical variables. The level of statistical significance was set 
at =0.05.  
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5.0 Results 
5.1 Response rate and profile of the study group 
There were 183 members of which 174 had valid addresses. All members of the Hong 
Kong Juvenile Diabetes association were invited by letter to complete a survey 
questionnaire with a set of questionnaire attached. The effective response rate was 56.3% 
(98) i.e. completed returned questionnaires within a 6 week period (two rounds of postal 
surveys were conducted during this time). Among those who completed the survey 33.7% 
(33/98) of the individuals accepted the invitation to attend for a clinical oral examination in 
Prince Philip Dental Hospital (PPDH), during the community health block week. 
 
The socio-demographic data are presented in Table 5.1. The age of the children ranged 
from 3-19, the mean age was 11.8 (SD=4.31). Most were female 67.3% (66). The majority 
of survey participants were from families where the monthly income level was lower than 
HK$25000 (low income group), in approximately a third (31.6%, 31) of the cases, both 
parents had attained tertiary education or above (high education level). Most children were 
born in Hong Kong 86.7% (85). 
 
  
 9 
 
Table 5.1 Socio-demographic Profile of the Study Group 
 
 
*highest level of education both parents have received 
 
  
 Percentage (Number) 
Gender  Male 32.7 (32)  
Female 
 
67.3 (66)  
Family income (per month) 
 
<$25,000 59.2 (58)                             
40.8 (40)                                                    >=$25,000 
 
Parental education level* 
 
Below tertiary education 68.4 (67)                                               
31.6 (31)  Tertiary education or above 
 
Born in HK Yes 86.7 (85)                         
13.3 (13)  
 
No 
 Mean (SD) 
Age 11.8 (4.31) 
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The medical status of the children is presented in Table 5.2. Almost all (99.0%, 97) of the 
children were on insulin medication only. The mean HbA1c value over the past year was 
less than 6% for 2 individuals (2.2%), between 6-7% for 28.3% (26) and larger than 7% for 
the remaining children (69.6%, 64). Thus, most individuals’ HbA1c level indicated that their 
diabetes condition was not well-controlled. The mean age when diagnosed with type 1 DM 
was 7.10 (SD=3.90). The mean body mass index (BMI) was 19.6 (SD=2.94), thus 
individuals were not obese/overweight. 
 
Table 5.2 Medical Status 
 
  
 Percentage 
(Number) 
Medication Insulin only 99.0 (97) 
Non-insulin 
 
1.02 (1)  
 
Type of insulin 
 
 
Mean HbA1c value over the past 
year 
 
Multiple daily injection 
Continuous subcutaneous infusion 
 
<6% 
6-7% 
>7% 
86.7 (85)  
8.2 (8)  
 
2.17 (2) 
28.3 (26)  
69.6 (64)  
                                                 
Presence of other medical conditions Yes 
No 
13.3 (13)  
86.7 (85)  
 
  Mean (SD) 
Age when diagnosed with Type I DM  7.10 (3.90) 
 
Body Mass Index score  19.6 (2.94) 
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5.2 Oral Health Knowledge 
In the knowledge/awareness session of the questionnaire, individuals’ guardians had to 
choose from fourteen oral conditions which they thought were related to diabetes mellitus. 
There appeared to be some mismatch in knowledge and awareness (Fig. 1). For example, 
while most were aware that diabetes was not necessarily associated with oral cancer (99%, 
97), malocclusion (99%, 97), accelerated tooth eruption (99%, 97), tooth staining (80.6%, 
79) and tooth wear (90.8%, 89), they incorrectly associated diabetes with a higher risk of 
caries (37.8%, 37). Furthermore, the results reflected that most of the guardians do not 
have the correct knowledge of the oral problems that diabetes can result in. For instance, 
only about one-third of the guardians were aware that diabetes was associated with bad 
breath (38.8%, 38), gum disease (26.5%, 26), plaque build-up (27.6%, 27) and dry mouth 
(36.7%, 36). Only a minority were able to recognize that gum bleeding (14.3%, 14), 
delayed tooth eruption (9.2%, 9), infections of oral mucosa (15.3%, 15) and tooth loss 
(6.1%, 6) were related to diabetes. Overall, the mean score was 7.05 (SD=1.26). 
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 Figure 1 Knowledge/Awareness of oral factors associated with Type 1 Diabetes
0.00% 
5.00% 
10.00% 
15.00% 
20.00% 
25.00% 
30.00% 
35.00% 
40.00% 
45.00% 
Percentage agreeing  
the statement 
Knowledge/Awareness of Oral Factors associated with Type 1 Diabetes 
tooth decay 
Bad breath 
Oral cancer  
Gum disease 
Plaque buildup  
Dry mouth 
Gum bleeding 
Malocclusion 
Delayed tooth eruption 
Accelerated tooth eruption 
Infections of oral mucosa 
Tooth staining 
Tooth loss  
Tooth wear 
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5.3 Attitudes/Self reported Oral Health 
Oral Signs and Symptoms 
Results of oral signs and symptoms the subjects experienced are shown in table 5.3.  
The majority of subjects 82.7% (81) reported that they had experienced at least one of the 
following signs and symptoms: spontaneous gum bleeding, gum bleeding on brushing, 
bad breath, dryness of mouth, burning sensation in the mouth, delayed eruption of teeth, 
teeth sensitivity to hot or cold stimuli and toothache. 
 
More than half of the subjects claimed to experience halitosis 60.0% (57) and dryness of 
mouth 54.7% (52). Less often, subjects reported that they had gum bleeding on brushing 
(36.8%, 35), 13.7% (13) reported delayed eruption of teeth, 17.9% (17) reported tooth 
sensitivity to hot or cold stimuli and 9.5% (9) reported experiencing a toothache. Very few 
of the subjects reported they had spontaneous gum bleeding (3.2%, 3) and 6.3% (6) 
reported they had experienced burning sensation in the mouth. 
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Table 5.3 Signs and Symptoms 
 
 
 
5.4  
Subjective 
Oral 
Health 
Status 
(CPQ8) 
  Percentage (Number) 
Spontaneous gum bleeding 3.20 (3)  
  
Gum bleeding on brushing 36.8 (35)  
  
Bad breath 60.0 (57)  
  
Dryness of mouth 54.7 (52)  
  
Burning sensation in the mouth 6.30 (6)  
  
Delayed eruption of teeth 13.7 (13)  
  
Teeth sensitivity to hot or cold stimuli 17.9 (17)  
  
Toothache 
 
Any symptoms 
9.50 (9)  
 
82.7 (81)  
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5.4 Attitudes/Subjective Oral Health Status (CPQ8) 
Results of the subjective oral health status (CPQ8 score) are shown in Table 5.4. The 
subjects were asked to comment on their oral health in the past 3 months based on the 
Child Perception Questionnaires (CPQ8 score). The overall mean CPQ8 score was 4.34 
(SD=3.20), with median of 4 (Iqr=3). Out of the four domains, Oral symptoms had the 
highest mean score of 2.88 (SD = 1.35) and median of 3 (Iqr=2). For functional limitations, 
the mean score was 0.46 (SD = 0.88) and median was 0 (Iqr=0); for emotional well-being, 
the mean score was 0.71 (SD = 1.21) and median was 0 (Iqr=0); for social well-being, the 
mean score was 0.30 (SD = 0.73) and median was 0 (Iqr=0). 
 
Table 5.4 Attitudes/CPQ8  
 
The result of the individual items is shown in Figure 2. 
 
 
 
 Mean (SD) Median (Iqr) Percentage with score>0 
Overall CPQ 4.34 (3.20) 4.00 (3.00) 
 
94.8 
Oral symptoms 
 
Functional limitations 
 
Emotional well-being 
 
Social well-being 
2.88 (1.35) 
 
0.46 (0.88) 
 
0.71 (1.21) 
 
0.30 (0.73) 
 
3.00 (2.00) 
 
0.00 (0.00) 
 
0.00 (0.00) 
 
0.00 (0.00) 
 
93.7 
 
28.1 
 
30.2 
 
16.7 
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Figure 2 Subjective Oral Health Status in the past three months
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Mouth sores 
Bad breath 
Trouble sleeping because of his/her teeth/mouth 
Difficulty speaking because of his/her teeth/mouth 
Been concerned with what other people think because of his/her 
teeth/mouth 
Felt upset because of his/her teeth/mouth 
Argued with other children or your family because of his/her 
teeth/mouth 
Been teased/called names by other children because of his/her 
teeth/mouth 
Subjective Oral Health Status in the Past three months 
Never 
Once/twice 
Sometimes 
Often 
Everyday/Almost everyday 
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5.5  Practices/Oral Health Behaviour  
Result of oral health behaviour is summarized in table 5.5. Regarding oral hygiene habits, 
the majority of the subjects 77.3% (75) reported to brush at least twice a day and use 
fluoridated toothpaste. A minority of the subjects 24.7% (24) claimed to use dental floss 
and 15.3% (15) reported to use mouth rinse. Concerning the frequency of dental visits and 
snacking habit between meals, 44.9% (44) had regular dental visit and 35.7% (35) of the 
subjects had snacking habit. 
 
Table 5.5 Practices/Oral Health Behaviour 
 
 
 
 
 
 
 
 
  
 Percentage (Number) 
Brushing < 2 times daily 22.7 (22)  
 >=2 times daily 77.3 (75)  
 
Floss habit  24.7 (24) 
 
Use of fluoridated toothpaste  77.3 (75) 
 
Use of mouth rinse  15.3 (15) 
 
Regular dental visit 
 
Snacking habit 
 
 
 
 
 
44.9 (44) 
 
35.7 (35) 
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5.6  Clinical Examination 
The findings of the clinical examination are summarized in tables 5.6a&b. The mean 
DMFT score was 1.64 (SD = 3.12) among all subjects and the median for DMFT was 0.00 
(Iqr = 2.00). Approximately a third (35.7%, 10) of the subjects had at least one 
decayed/filled/missing teeth. 
 
Table 5.6a Summary of clinical findings 
 Mean (SD) Median (Iqr) 
DMFT  
 
1.64 (3.12) 0.00(2.00) 
 Percentage (Number)  
DMFT > 0 35.7 (10)  
 
The majority of the subjects had gingival inflammation. The mean percentage of sites with 
gingival inflammation was 93.3% (SD = 16.7). Calculus deposits was a common finding, 
with 80.6% of sites having calculus deposition (SD = 27.9). Another common finding was 
plaque accumulation, which was found in almost 80% of the sites (79.9%, SD = 23.7). 
Regarding bleeding, it was detected in approximately a third of the sites (36.5%, SD = 
27.1). 
 
Table 5.6b Summary of clinical findings 
 
 Mean per group (SD) 
Percentage of sites with plaque (PI>0) 79.9 (23.7) 
 
Percentage of sites with bleeding (BI>0) 36.5 (27.1) 
 
Percentage of sites with calculus (CI>0) 80.6 (27.9) 
 
Percentage of sites with gingival inflammation (GI>0) 93.3 (16.7) 
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5.7 Variations in KAP 
Variations in KAP with respect to socio-demographics and medical status are presented in 
tables 5.7 to 5.16. Age was associated with attitudes/oral symptoms: delayed eruption 
(p<0.05) and tooth sensitivity (p<0.05), table 5.8. Age was also associated with 
practices/oral health behavior: dental attendance (p<0.05), snacking (p<0.05), and use of 
mouth rinse (p<0.05), table 5.10. In addition, age was also associated with the presence of 
calculus (p<0.05), table 5.11. Gender was associated with attitudes/self reported oral 
health; reported toothache, (p<0.05), table 5.8.  
 
Parental educational attainment was associated with attitudes/self reported oral health: 
halitosis (p<0.05), and dryness of the mouth (p<0.05), table 5.8. In addition, educational 
attainment was associated with overall CPQ8 scores (p<0.05), oral symptoms scores 
(p<0.05), and social well-being (p<0.05), table 5.9. Furthermore, educational attainment 
was associated with practices/oral health behavior: snacking (p<0.05), and use of 
fluoridated toothpaste (p<0.05), table 5.10. Educational attainment was associated with 
the presence of calculus (p<0.05) and bleeding (p<0.05), table 5.11. 
 
Income level was associated with attitudes/self reported oral health; dryness of the mouth 
(p<0.05), table 5.8. In addition, income level was associated with CPQ8 scores (p<0.05), 
oral symptoms scores (p<0.05), functional limitation scores (p<0.05) and social well-being 
scores (p<0.05), table 5.9. Income level was also associated with practices/oral health 
behavior; snacking (p<0.05), table 5.10. 
 
Place of birth was associated with attitudes/self reported oral health; oral symptoms 
(p<0.05), table 5.8. Furthermore, place of birth was associated with practices/oral health 
behavior: snacking (p<0.05), and use of fluoridated toothpaste (p<0.05), table 5.10. 
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Medical status was not significantly associated with knowledge, attitudes or practices 
(p>0.05), table 5.12-5.15. In addition, medical status was not associated with clinical oral 
health status (p>0.05), table 5.16. 
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Table 5.7 Parametric analysis of the relationship of knowledge/awareness and socio-demographics variables            
Socio-demographics Knowledge/awareness 
 Mean (SD)  P value 
Age 
  Teenagers 
  Non-teenagers 
 
6.98 (1.17) 
7.12 (1.35) 
 
 
 
0.59 
Gender  
  Male 
  Female 
 
7.41 (1.34) 
6.88 (1.20) 
  
0.05 
Family income 
  <HK$25000 
  >=HK$25000 
 
7.12 (1.23) 
6.95 (1.32) 
  
0.51 
Parental education level 
  Below tertiary education 
  Tertiary education or above 
 
7.15 (1.22) 
6.84 (1.34) 
  
0.26 
Place of Birth 
  Hong Kong 
  Non-Hong Kong 
 
7.14 (1.26) 
6.46 (1.20) 
  
0.07 
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Table 5.8 Parametric analysis of relationship of attitudes/oral symptoms and socio-demographics variables 
Socio-demographics Spontaneous gum bleeding Gum bleeding on brushing Bad breath 
 Number Percent P value Number Percent P value Number Percent P value 
Age 
  Teenagers 
  Non-teenagers 
 
0 
3 
 
0 
6.1 
 
0.09 
 
 
14 
21 
 
30.4 
42.9 
 
0.21 
 
 
29 
28 
 
63.0 
57.1 
 
0.56 
Gender  
  Male 
  Female 
 
0 
3 
 
0 
4.7 
 
0.22 
 
10 
25 
 
32.3 
39.1 
 
0.52 
 
17 
40 
 
54.8 
63.5 
 
0.48 
Family income 
  <HK$25000 
  >=HK$25000 
 
2 
1 
 
3.5 
2.6 
 
0.81 
 
23 
12 
 
40.4 
31.6 
 
0.39 
 
35 
22 
 
61.4 
57.9 
 
0.73 
Parental education level 
  Below tertiary education 
  Tertiary education or above 
 
2 
1 
 
3 
3.4 
 
0.92 
 
28 
7 
 
42.4 
24.1 
 
0.09 
 
44 
13 
 
66.7 
44.8 
 
0.05 
Place of Birth 
  Hong Kong 
  Non-Hong Kong 
 
1 
2 
 
8.3 
2.4 
 
0.27 
 
5 
30 
 
41.7 
36.1 
 
0.71 
 
6 
51 
 
50.0 
61.4 
 
0.45 
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Table 5.8 continued    
Socio-demographics Dryness of mouth Burning sensation of mouth Delayed eruption 
 Number Percent P value Number Percent P value Number Percent P value 
Age 
  Teenagers 
  Non-teenagers 
 
24 
28 
 
52.2 
57.1 
 
0.63 
 
 
2 
4 
 
4.3 
8.2 
 
0.45 
 
 
10 
3 
 
21.7 
6.1 
 
0.03 
Gender  
  Male 
  Female 
 
17 
35 
 
54.8 
54.7 
 
0.99 
 
2 
4 
 
6.5 
6.3 
 
0.97 
 
4 
9 
 
12.9 
14.1 
 
0.88 
Family income 
  <HK$25000 
  >=HK$25000 
 
36 
16 
 
63.2 
42.1 
 
0.04 
 
4 
2 
 
7.0 
5.3 
 
0.73 
 
11 
2 
 
19.3 
5.3 
 
0.05 
Parental education level 
  Below tertiary education 
  Tertiary education or above 
 
41 
11 
 
62.1 
37.9 
 
0.03 
 
5 
1 
 
7.6 
3.4 
 
0.45 
 
11 
2 
 
16.7 
6.9 
 
0.20 
Place of Birth 
  Hong Kong 
  Non-Hong Kong 
 
5 
47 
 
41.7 
56.6 
 
0.33 
 
1 
5 
 
8.3 
6.0 
 
0.76 
 
0 
13 
 
0 
15.7 
 
0.14 
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Table 5.8 continued   
Socio-demographics Teeth sensitivity Toothache 
 Number Percent P value Number Percent P value 
Age 
  Teenagers 
  Non-teenagers 
 
2 
15 
 
4.3 
30.6 
 
<0.001 
 
 
2 
7 
 
4.3 
14.3 
 
0.10 
Gender  
  Male 
  Female 
 
3 
14 
 
9.7 
21.9 
 
0.15 
 
0 
9 
 
0 
14.1 
 
0.03 
Family income 
  <HK$25000 
  >=HK$25000 
 
12 
5 
 
21.1 
13.2 
 
0.33 
 
7 
2 
 
12.3 
5.3 
 
0.25 
Parental education level 
  Below tertiary education 
  Tertiary education or above 
 
13 
4 
 
19.7 
13.8 
 
0.49 
 
8 
1 
 
12.1 
3.4 
 
0.18 
Place of Birth 
  Hong Kong 
  Non-Hong Kong 
 
3 
14 
 
25.0 
16.9 
 
0.49 
 
1 
8 
 
8.3 
9.6 
 
0.89 
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Table 5.9 Parametric analysis of relationship of attitudes/CPQ8 and socio-demographics variables 
Socio-demographics CPQ (overall) CPQ (oral symptoms) 
 Mean (SD)  P value Mean (SD)  P value 
Age 
  Teenagers 
  Non-teenagers 
 
3.93 (2.73) 
4.72 (3.57) 
  
0.23 
 
2.78 (1.25) 
2.96 (1.44) 
  
0.52 
Gender  
  Male 
  Female 
 
4.47 (2.98) 
4.28 (3.33) 
  
0.79 
 
2.94 (1.44) 
2.84 (1.31) 
  
0.75 
Family income 
  <HK$25000 
  >=HK$25000 
 
5.05 (3.27) 
3.31 (2.84) 
  
0.01 
 
3.21 (1.10) 
2.38 (1.53) 
  
0.01 
Parental education level 
  Below tertiary education 
  Tertiary education or above 
 
5.06 (3.30) 
2.77 (2.33) 
  
<0.001 
 
3.24 (1.15) 
2.07 (1.41) 
  
<0.001 
Place of Birth 
  Hong Kong 
  Non-Hong Kong 
 
2.85 (3.20) 
4.58 (2.91) 
  
0.07 
 
3.07 (1.50) 
1.61 (1.22) 
  
<0.001 
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Table 5.9 continued    
Socio-demographics CPQ (functional limitations) CPQ (emotional well-being) CPQ (social well-being) 
 Mean (SD)  P value Mean (SD)  P value Mean (SD)  P value 
Age 
 Teenagers 
  Non-teenagers 
 
0.41 (0.80) 
0.50 (0.95) 
  
0.63 
 
0.54 (1.03) 
0.86 (1.36) 
  
0.20 
 
0.20 (0.58) 
0.40 (0.83) 
  
0.16 
Gender  
  Male 
  Female 
 
0.44 (0.80) 
0.47 (0.93) 
  
0.87 
 
0.78 (1.36) 
0.67 (1.14) 
  
0.68 
 
0.31 (0.69) 
0.27 (0.75) 
  
0.92 
Family income 
  <HK$25000 
  >=HK$25000 
 
0.54 (0.95) 
0.33 (0.77) 
  
0.25 
 
0.88 (1.32) 
0.46 (1.00) 
  
0.08 
 
0.42 (0.84) 
0.13 (0.47) 
  
0.03 
Parental education level 
  Below tertiary education 
  Tertiary education or above 
 
0.56 (0.99) 
0.20 (0.48) 
  
0.02 
 
0.85 (1.29) 
0.40 (0.97) 
  
0.06 
 
0.39 (0.82) 
0.10 (0.40) 
  
0.02 
Place of Birth 
  Hong Kong 
  Non-Hong Kong 
 
0.48 (0.92) 
0.31 (0.63) 
  
0.51 
 
0.71 (1.20) 
0.69 (1.38) 
  
0.96 
 
0.31 (0.75) 
0.23 (0.60) 
  
0.71 
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Table 5.10 Parametric analysis of relationship of practices/oral health behavior and socio-demographics variables 
Socio-demographics Oral health behavior 
(brushing twice or above daily) 
Oral health behavior 
(flossing habit) 
Oral health behavior 
(use of fluoridated toothpaste) 
 Number Percent P value Number Percent P value Number Percent P value 
Age 
  Teenagers 
  Non-teenagers 
 
35 
40 
 
76.1 
78.4 
 
0.78 
 
10 
14 
 
21.7 
27.5 
 
0.52 
 
32 
43 
 
69.6 
84.3 
 
0.08 
Gender  
  Male 
  Female 
 
23 
52 
 
71.9 
80.0 
 
0.37 
 
7 
17 
 
21.9 
26.2 
 
0.65 
 
24 
51 
 
75.0 
78.5 
 
0.70 
Family income 
  <HK$25000 
  >=HK$25000 
 
46 
29 
 
80.7 
72.5 
 
0.34 
 
15 
9 
 
26.3 
22.5 
 
0.67 
 
42 
33 
 
73.7 
82.5 
 
0.31 
Parental education level 
  Below tertiary education 
  Tertiary education or above 
 
53 
22 
 
80.3 
71.0 
 
0.31 
 
16 
8 
 
24.2 
25.8 
 
0.87 
 
46 
29 
 
69.7 
93.5 
 
0.01 
Place of Birth 
  Hong Kong 
  Non-Hong Kong 
 
67 
8 
 
79.8 
61.5 
 
0.14 
 
21 
3 
 
25.0 
23.1 
 
0.88 
 
62 
13 
 
73.8 
100.0 
 
0.04 
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 Table 5.10 continued    
Socio-demographics Oral health behavior 
(use of mouthrinse) 
Oral health behavior 
(regular dental visit) 
Oral health behavior 
(snacking habit) 
 Number Percent P value Number Percent P value Number Percent P value 
Age 
  Teenagers 
  Non-teenagers 
 
3 
12 
 
6.4 
23.5 
 
0.02 
 
26 
18 
 
55.3 
35.3 
 
0.05 
 
22 
13 
 
46.8 
25.5 
 
0.03 
Gender  
  Male 
  Female 
 
5 
10 
 
15.6 
15.2 
 
0.95 
 
11 
33 
 
34.4 
50.0 
 
0.15 
 
10 
25 
 
31.3 
37.9 
 
0.52 
Family income 
  <HK$25000 
  >=HK$25000 
 
8 
7 
 
13.8 
17.5 
 
0.62 
 
23 
21 
 
39.7 
52.5 
 
0.21 
 
15 
20 
 
25.9 
50.0 
 
0.01 
Parental education level 
  Below tertiary education 
  Tertiary education or above 
 
10 
5 
 
14.9 
16.1 
 
0.88 
 
30 
14 
 
44.8 
45.2 
 
0.97 
 
19 
16 
 
28.4 
51.6 
 
0.03 
Place of Birth 
  Hong Kong 
  Non-Hong Kong 
 
11 
4 
 
12.9 
30.8 
 
0.10 
 
39 
5 
 
45.9 
38.5 
 
0.62 
 
27 
8 
 
31.8 
61.5 
 
0.04 
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Table 5.11 Parametric analysis of relationship of clinical oral health status and socio-demographics variables 
Socio-demographics DMFT Gingival index Plaque index 
 Mean (SD) P value Mean in percentage (SD) P value Mean in percentage (SD) P value 
Age 
  Teenagers 
  Non-teenagers 
  
3.00 (4.85) 
0.79 (1.53) 
 
0.85 (1.86) 
1.75 (3.45) 
 
0.21 
 
90.9 (14.4) 
94.3 (17.7) 
 
97.1 (5.61) 
91.0 (20.9) 
 
92.0 (20.1) 
95.1 (10.2) 
 
95.0 (12.1) 
89.5 (24.7) 
 
92.2 (17.9) 
100 (0) 
 
0.61 
 
88.9 (19.5) 
76.6 (24.8) 
 
82.2 (19.7) 
78.4 (26.5) 
 
82.2 (22.0) 
77.3 (27.9) 
 
83.4 (20.3) 
71.9 (30.0) 
 
81.8 (22.4) 
69.2 (31.2) 
 
0.19 
Gender  
  Male 
  Female 
 
0.39 
 
0.23 
 
0.66 
Family income 
  <HK$25000 
  >=HK$25000 
  
1.30(3.00) 
1.67(3.03) 
 
1.13(2.82) 
2.00(3.23) 
 
1.43(3.14) 
1.20(1.30) 
 
0.74 
 
0.63 
 
0.58 
Parental education level 
  Below tertiary education 
  Tertiary education or above      
Place of Birth 
  Hong Kong 
  Non-Hong Kong 
 
0.44 
 
 
 
0.39 
 
0.21 
0.88 0.34 0.28 
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Table 5.11 continued 
Socio-demographics Calculus index Bleeding index 
 Mean in percentage (SD)  P value Mean in percentage (SD)  P value 
Age 
  Teenagers 
  Non-teenagers 
 
63.7 (34.5) 
86.9 (22.7) 
 
 
 
0.03 
 
25.7 (26.4) 
42.8 (26.9) 
  
0.11 
Gender 
  Male 
  Female 
 
73.6 (25.0) 
85.1 (25.4) 
  
0.25 
 
39.7 (27.9) 
37.1 (28.0) 
  
0.79 
Family income 
  <HK$25000 
  >=HK$25000 
Parental education level 
  Below tertiary education 
  Tertiary education or above 
Place of birth 
  Hong Kong 
  Non-Hong Kong 
 
81.9 (27.5) 
84.4 (21.5) 
 
79.2 (30.2)           
83.8 (22.9) 
 
77.4 (29.2) 
98.3 (3.73) 
 
 
  
0.79 
 
 
0.67 
 
 
<0.01 
 
39.9 (26.5) 
29.9 (23.6) 
 
45.1 (28.2) 
22.2 (18.3) 
 
40.4 (29.1) 
25.6 (9.37) 
  
0.29 
 
 
0.03 
 
 
0.05 
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Table 5.12 Parametric analysis of relationship of knowledge and medical variables 
 
 Knowledge/awareness 
Medical status Mean (SD)  P value 
Medication 
  Insulin only  
  Non-insulin 
 
7.03 (1.25) 
9.00 (0.00) 
  
0.12 
Type of insulin 
  Multiple daily injections 
  Continuous subcutaneous infusion 
 
7.02 (1.19) 
6.50 (1.41) 
  
0.25 
Mean HbA1c value over the past year 
  <6% 
  6-7% 
  >7% 
 
8.67 (0.58) 
7.31 (1.32) 
6.88 (1.23) 
  
0.07 
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Table 5.13 Parametric analysis of relationship between attitudes/oral symptoms and medical variables 
Medical status Spontaneous gum bleeding Gum bleeding on brushing Bad breath 
 Number Percent P value Number Percent P value Number Percent P value 
Medication 
  insulin only 
  Non- insulin 
 
3 
0 
 
3.2 
0 
 
0.86 
 
 
34 
1 
 
36.2 
100 
 
0.19 
 
 
56 
1 
 
59.6 
100 
 
0.41 
Type of insulin 
  Multiple daily injections 
  Continuous subcutaneous infusion 
 
3 
0 
 
3.6 
0 
 
0.61 
 
30  
3 
 
35.7 
42.9 
 
0.71 
 
51 
3 
 
60.7 
42.9 
 
0.36 
Mean HbA1c value over the past year 
  <6% 
  6-7% 
  >7% 
 
0 
1 
1 
 
0 
4 
1.5 
 
0.90 
 
0 
14 
19 
 
0 
56 
29.2 
 
0.06 
 
2 
15 
39 
 
100 
60 
60 
 
0.42 
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Table 5.13 continued    
Medical status Dryness of mouth Burning sensation of mouth Delayed eruption 
 Number Percent P value Number Percent P value Number Percent P value 
Medication 
  Insulin only 
  Non- insulin 
 
51 
1 
 
54.3 
100 
 
0.36 
 
 
6 
0 
 
6.4 
0 
 
0.79 
 
 
13 
0 
 
13.8 
0 
 
0.69 
Type of insulin 
  Multiple daily injections 
  Continuous subcutaneous infusion 
 
48 
2 
 
57.1 
28.6 
 
0.14 
 
6 
0 
 
7.1 
0 
 
0.46 
 
13 
0 
 
15.5 
0 
 
0.26 
 
Mean HbA1c value over the past year 
  <6% 
  6-7% 
  >7% 
 
2 
14 
34 
 
100.0 
56.0 
52.3 
 
0.39 
 
0 
2 
3 
 
0 
8.0 
4.6 
 
0.90 
 
1 
3 
7 
 
50.0 
12.0 
10.8 
 
0.39 
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Table 5.13 continued   
Medical status Teeth sensitivity Toothache 
 Number Percent P value Number Percent P value 
Medication 
  Insulin only 
  Non- insulin 
 
17 
0 
 
18.1 
0 
 
0.64 
 
 
9 
0 
 
9.6 
0 
 
0.75 
 
Type of insulin 
  Multiple daily injections 
  Continuous subcutaneous infusion 
 
15 
2 
 
17.9 
28.6 
 
0.49 
 
8 
1 
 
9.5 
14.3 
 
0.69 
Mean HbA1c value over the past year 
  <6% 
  6-7% 
  >7% 
 
0 
6 
10 
 
0 
24.0 
15.4 
 
0.66 
 
0 
2 
6 
 
0 
8.0 
9.2 
 
0.96 
 
 
 35 
 
Table 5.14 Parametric analysis of relationship between altitudes/CPQ8 and medical variables 
Medical status CPQ (overall) CPQ (oral symptoms) 
 Mean (SD)  P value Mean (SD)  P value 
Medication 
  Insulin only  
  Non-insulin 
 
4.34 (3.22) 
5.00 (0.00) 
  
0.84 
 
2.85 (1.34) 
5.00 (0.00) 
  
0.12 
Type of insulin 
  Multiple daily injections 
  Continuous subcutaneous infusion 
 
4.39 (3.16) 
3.86 (4.53) 
  
0.68 
 
2.92 (1.25) 
2.00 (1.73) 
  
0.08 
Mean HbA1c value over the past year 
  <6% 
  6-7% 
  >7% 
 
7.00 (3.61) 
4.00 (2.84) 
4.28 (3.06) 
  
0.29 
 
4.00 (1.00) 
2.76 (1.39) 
2.89 (1.34) 
  
0.25 
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Table 5.14 continued    
Medical status CPQ (functional limitations) CPQ (emotional well-being) CPQ (social well-being) 
 Mean (SD)  P value Mean (SD)  P value Mean (SD)  P value 
Medication 
  Insulin only 
  Non-insulin 
 
0.46 (0.88) 
0.00 (0.00) 
  
0.61 
 
0.72 (1.22) 
0.00 (0.00) 
  
0.56 
 
0.31 (0.73) 
0.00 (0.00) 
  
0.68 
Type of insulin 
  Multiple daily injections 
  Continuous subcutaneous infusion 
 
0.46 (0.91) 
0.57 (0.79) 
  
0.77 
 
0.73 (1.18) 
0.71 (1.89) 
  
0.98 
 
0.29 (0.72) 
0.57 (0.98) 
  
0.33 
Mean HbA1c value over the past year 
  <6% 
  6-7% 
  >7% 
 
0.67 (1.15) 
0.36 (0.70) 
0.45 (0.85) 
  
0.87 
 
1.33 (1.15) 
0.67 (1.29) 
0.68 (1.15) 
  
0.74 
 
1.00 (1.00) 
0.24 (0.72) 
0.26 (0.64) 
  
0.30 
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Table 5.15 Parametric analysis of relationship of practices/oral health behavior and medical variables 
Medical status Oral health behavior 
(brushing twice or above daily) 
Oral health behavior 
(flossing habit) 
Oral health behavior 
(use of fluoridated toothpaste) 
 Number Percent P value Number Percent P value Number Percent P value 
Medication 
  Insulin only 
  Non-insulin 
 
74 
1 
 
77.1 
100.0 
 
0.59 
 
23 
1 
 
24.0 
100.0 
 
0.08 
 
74 
1 
 
77.1 
100.0 
 
0.59 
Type of insulin 
  Multiple daily injections 
  Continuous subcutaneous infusion 
 
64 
7 
 
76.2 
87.5 
 
0.47 
 
21 
1 
 
25.0 
12.5 
 
0.43 
 
64 
7 
 
76.2 
87.5 
 
0.47 
Mean HbA1c value over the past year 
  <6% 
  6-7% 
  >7% 
 
3 
22 
48 
 
100.0 
84.6 
73.8 
 
0.14 
 
2 
8 
13 
 
66.7 
30.8 
20.0 
 
0.21 
 
3 
22 
49 
 
100.0 
84.6 
75.4 
 
0.56 
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Table 5.15 continued    
Medical status Oral health behavior 
(use of mouthrinse) 
Oral health behavior 
(regular dental visit) 
Oral health behavior 
(snacking habit) 
 Number Percent P value Number Percent P value Number Percent P value 
Medication 
  Insulin only 
  Non-insulin 
 
14 
1 
 
14.4 
100 
 
0.02 
 
44 
0 
 
45.4 
0 
 
0.36 
 
35 
0 
 
36.1 
0 
 
0.45 
Type of insulin 
  Multiple daily injections 
  Continuous subcutaneous infusion 
 
11 
2 
 
12.9 
25.0 
 
0.35 
 
39 
5 
 
45.9 
62.5 
 
0.369 
 
30 
4 
 
35.3 
50.0 
 
0.41 
Mean HbA1c value over the past year 
  <6% 
  6-7% 
  >7% 
 
1 
6 
8 
 
33.3 
23.1 
12.1 
 
0.46 
 
2 
12 
28 
 
66.7 
46.2 
42.4 
 
0.677 
 
1 
7 
25 
 
33.3 
26.9 
37.9 
 
0.42 
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Table 5.16 Parametric analysis of relationship between clinical oral health status and medical variables 
Medical status DMFT Gingival index Plaque index 
 Mean (SD) P value Mean in percentage (SD) P value Mean in percentage (SD) P value 
Medication 
  Insulin only 
  Non- insulin 
  
1.44 (2.96) 
0.00 (0.00) 
 
 
 
0.64 
 
93.1 (16.9) 
100 (0.00) 
  
0.69 
 
79.7 (24.1) 
87.5 (0.00) 
  
0.75 
Type of insulin 
  Multiple daily injections 
  Continuous subcutaneous infusion 
  
1.36 (3.08) 
2.00 (0.00) 
  
0.84 
 
92.6 (18.0) 
100 (0.00) 
  
0.69 
 
81.7 (24.2) 
87.5 (0.00) 
  
0.82 
Mean HbA1c value over the past year 
  <6% 
  6-7% 
  >7% 
  
1.00 (0.00) 
1.71 (2.36) 
1.38 (3.21) 
 
  
0.96 
 
100 (0.00) 
98.1 (5.04) 
91.4 (19.2) 
  
0.62 
 
37.5 (0.00) 
86.3 (15.2) 
80.4 (25.1) 
  
0.17 
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Table 5.16 continued    
Medical status Calculus index Bleeding index  
 Mean in percentage (SD)  P value Mean in percentage (SD)  P value 
Medication 
  Insulin only 
  Non- insulin 
 
80.2 (28.3) 
91.7 (0.00) 
 
 
 
0.69 
 
38.8 (27.7) 
16.7 (0.00) 
  
0.44 
Type of insulin 
  Multiple daily injections 
  Continuous subcutaneous infusion 
 
81.7 (28.2) 
100 (0.00) 
  
0.53 
 
40.9 (28.5) 
29.2 (0.00) 
  
0.69 
Mean HbA1c value over the past year 
  <6% 
  6-7% 
  >7% 
 
91.7 (0.00) 
75.9 (24.7) 
84.5 (25.9) 
 
  
0.70 
 
37.5 (0.00) 
34.7 (6.20) 
36.6 (26.5) 
  
0.99 
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6.0 Discussion 
Although Type 1 diabetes is not a common condition, the oral manifestations and 
dental management of diabetes have important implications for dentistry.5 Thus 
our community health project focused on this special care group. The sample 
frame of our study was the members of the Hong Kong Juvenile Diabetes 
Association. While this in itself is not necessarily a comprehensive sample frame, 
it nonetheless was a clearly identifiable sample frame and all members of the 
association were invited. The response rate of the questionnaire survey was 
approximately 60% and the sample size was almost 100 and therefore 
represents one of the largest studies among Juvenile type 1 diabetes in the 
literature.12 It should be borne in mind that there is a potential of a response bias 
which may be related to their medical status and indirectly their oral health. We 
are grateful to the Hong Kong Juvenile Diabetes Association for their assistance 
in recruiting participants for this project. 
 
Knowledge and awareness of the oral health effects associated with type 1 DM 
was unclear among the caregivers. While most caregivers correctly identified that 
type 1 diabetes was not a risk factor of oral cancer or malocclusion, they 
incorrectly thought that type 1 diabetes was associated with increased tooth 
decay. Compounding this observation was that even though a high proportion 
(82.7%) of the subjects had reported they had experienced at least one of the 
symptoms associated with diabetes, they were unable to appropriately relate 
their association to diabetes when asked in the questionnaire. This shows that 
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there is a need for oral health education among individuals with diabetes along 
with their parents. There would appear to be a need to develop appropriate oral 
health education material and to exchange such knowledge to individuals and 
communities affected. 
 
Most reported experiencing one or more oral symptoms in the past year. The 
most common symptom was bad breath. It is well recognized that diabetes can 
cause ketoacidosis and therefore lead to acetone breath.13,14 Our findings 
highlight the many oral health effects that may be exacerbated with type 1 
diabetes concurring with other literature.3,6,12 It is noted that the prevalence of 
oral symptoms was somewhat higher than what has been reported in the general 
Hong Kong population of 12 year olds.15 
 
In assessing self reported oral health, the Short Form Child Perception 
Questionnaire was used (CPQ8). Approximately 95% of children experienced an 
oral health impact and this was particularly so with respect to oral symptoms. 
While no other report exists on child oral health related quality of life among type 
1 diabetics, the findings do indicate that oral health impact on their life quality is 
considerable. This would concur with the notion of poor health related quality of 
life among Juvenile Diabetics as has been reported in the medical literature. 16,17  
 
With regards to their practices/oral health behavior, most individuals reported that 
they brushed two or more times a day with fluoridated toothpaste which concurs 
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with findings among children in Hong Kong.15 Nonetheless, few used other oral 
hygiene methods, be it mouth rinses or floss. Perhaps this may be related to their 
age and lack of knowhow. It is worthy to consider whether such additional aids 
would be useful in controlling and maintaining their oral health. Regular dental 
attendance was infrequent, disappointingly so. There is a need to raise 
awareness among juvenile diabetes on the importance of oral health care for 
their oral health and also their diabetic control. It has been reported that dental 
care for type 1 diabetics can improve glycemic control.18-23 
 
Socio-demographic variations in attitudes/self reported oral health and 
practices/oral health behavior, as well as clinical oral health status was observed. 
Of note, parental educational attainment and family income emerged as the key 
socio-demographic factors associated with KAP/clinical oral health status. It has 
long been recognized that educational attainment and income are associated 
with KAP and oral health throughout the world.24-26 This would suggest that in 
managing the oral health of individuals with DM1, it is important to consider 
family and other population factors and not simply their glycemic control. 
Interestingly in Hong Kong, place of birth is immerging as a social indicator and 
has frequently been shown to be associated with oral health and in our 
community project findings, place of birth was also a significant factor associated 
with KAP.27  
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Medical status was not shown to be associated with knowledge/awareness, self 
reported oral health or oral health behaviors. This in part may relate to how the 
assessment of medical status was conducted. As in our community health project, 
medical status was a self report with wide cutoff categories and was reliant on 
subjects recalling specifics about their medical status. This is not to deny the 
value of self reports, but rather that when specific information is required such as 
blood glucose level, HbA1c level, it is preferable to attain such from blood 
samples.1,12  
 
Out of approximately 100 individuals that responded to the questionnaire, some 
attended for the clinical examination. The lack of attendance may be due in large 
part to availability and other commitments as our sessions were mainly during 
school hours. Given the limited sample size of the clinical group, statistical 
findings should be interpreted with caution. Nonetheless, the clinical component, 
albeit limited in size, produced some interesting findings that is worthy of further 
exploration in other community health projects or for post graduate studies.  
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7.0 Conclusions and Recommendations  
Bearing in mind the limitations of our community health report, the following 
conclusions and recommendations are drawn: 
 There appears to be some misunderstandings on the oral health effects of 
Type 1 Diabetes. A recommendation is needed to develop appropriate oral 
health education material that can be used in oral health promotion 
initiatives among individuals with Type 1 Diabetes.  
 With respect to attitudes/self reported oral health, it would appear that 
individuals with Type 1 Diabetes experience many oral symptoms and that 
their oral health has considerable impact on their oral health related 
quality of life. It is recommended that such information can be used to 
raise awareness of the effects of Type 1 Diabetes on oral health and 
wellbeing.   
 Practices/oral health behavior: While most individuals with Type 1 
Diabetes have generally good (reported) oral health practices of self care, 
their dental attendance was poor. There is a need to further investigate the 
role of oral health management in overall glycemic control. This may have 
implications for incorporating dentistry within the overall medical 
management of Type 1 Diabetes. 
 The findings of our limited oral epidemiological survey would suggest that 
periodontal health status is generally poor among individuals with Type 1 
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Diabetes. Further research and community practice in this aspect is 
important to consider.  
 Socio-demographic variations in KAP and clinical oral health status were 
evident (most notably educational attainment and family income). This 
would suggest that in the management of individuals with Type 1 Diabetes, 
that a holistic approach should be taken and consideration of family and 
other population factors. 
 Medical status (self reported) was not associated with KAP/clinical oral 
health status. It would be useful to explore whether biological markers of 
Type 1 Diabetes is associated with KAP/clinical oral health status as this 
would provide greater understanding of their interrelation. 
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Appendix 2 Letter of invitation in Chinese 
 
 
 
親愛的會員： 
 
香港大學牙醫學院牙齒公共衛生學系早前與本會合辦「香港一型糖尿病兒童及青少
年的口腔健康計劃」。由於反應熱烈，現加設第二輪口腔治療，費用全免。詳情如
下：  
 
日期：2012 年 3 月 5 日至 3 月 9 日 
地點：菲臘牙科醫院 
 
屆時會員將獲以下免費治療： 
1. 口腔檢查及贈品 
2. 洗牙 
3. 口腔衛生指導 
 
為鼓勵會員參與是次活動，參與者將獲港幣一百元交通津貼。 
另外，如你未曾填妥及交回早前問卷，請完成問卷並以所附信封回郵。 
 
如有興趣參加是次檢查，請於 2012 年 3 月 3 日或之前聯絡口腔健康計劃項目經理：
錢學傑 (95260306) 或 曾亦韜 ( 67304155)，或電郵至
hkupublichealth4.3@hotmail.com.hk。 
如你有興趣參與但未能於上述時間蒞臨本醫院，請致電我們預約其他合適時間。 
名額有限，先到先得。如你不欲參與是次檢查，請完成問卷並以回郵信封寄回，謝
謝！ 
 
如有任何其他查詢，請聯絡本會項目經理 Ms. Anty Ho (2544 3881) 
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Appendix 3 Letters of invitation in English 
 
Dear member, 
 
Hong Kong Juvenile Diabetes Association (HKJDA) has been invited by the Faculty 
of Dentistry, University of Hong Kong to participate in an oral health project for 
children/adolescents with Type 1 Diabetes Mellitus (DM) in Hong Kong.  After the 
first round of treatment, we have gotten many positive feedback from our members. If 
you have not yet responded to our survey, please do so now by completing the 
questionnaire attached and return it in the pre-paid envelope supplied. 
If you have not had a chance to attend our first round of treatment, the University has 
offered to open a second round of treatment. Details as follow:  
 
Time: 5
th
 March, 2012 – 9th March, 2012 
Place: Prince Phillip Dental Hospital  
 
 
Free Treatments offered: 
1) Oral examination and some dental product gifts; 
2) Non-surgical periodontal treatment 
3) Oral hygiene instruction  
 
 
To encourage participation, HKJDA will reimburse HK$100 being travelling expenses 
to every member who attending the free clinical assessment.  
 
If you are interested to book an appointment, please contact project managers, Hok Kit 
Chin or Nicholas Yik Tao TSANG via telephones: 95260306 or 67304155, or by 
email: hkupublichealth4.3@hotmail.com.hk by 3
rd
 March  2012. As space is quite 
limited, arrangement will be made on first come first serve basis. If you are not 
available to attend an appointment at our pre-arranged time, but are still interested, 
please call us to leave your contact information so we can contact you if and when 
new appointment dates become available. Even if you do not wish to avail of the free 
clinical assessment, it will be greatly appreciated if you can complete the questionnaire 
attached. 
 
Thank you very much for your time. Should you have any questions, please contact 
Ms. Anty Ho, Programme Manager at 2544 3881. 
 
Yours faithfully, 
 
Mable Fung 
Executive Director, 
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Hong Kong Juvenile Diabetes Association 
 
Appendix 4 Questionnaire in Chinese 
 
 
  
 
香港大學牙醫學院       牙齒公共衛生學系 
社區口腔健康計劃 2011-2012 
 
甲、病歷 
你的子女被確診患有第一型糖尿病的年齡？__________歲 
1. 你的子女正在接受以下哪種治療？ 
□胰島素 
□口服降血糖藥物 
□以上皆是 
□其他，請註明：_______________________________________________ 
 
2. 如果子女正接受胰島素治療： 
一、每次注射的劑量是：_____________ 毫克(mg) 
二、每天注射的總次數：_____________ 
三、注射的方法：□每日注射多次 或 □連續皮下輸注 
3. 如果子女正接受口服降血糖藥物治療: 
一、每次服用的劑量是：_____________ 毫克(mg) 
二、每天服用的次數：_____________ 
4. 在過去一年，子女的平均糖化血糖蛋白（HbA1c）指數是： 
□少於６％ □６－７％ □大於７％ 
5. 子女的身高：______米， 子女的體重：______ 公斤 
6. 除一型糖尿病外，你的子女有否被確診患有其他疾病？如有請註明： 
_____________________________________________________________ 
7. 除口服降血糖藥物外，你的子女有否接受其他長期藥物治療？如有請註明：
__________________________________________________________ 
 
乙、你認為糖尿病會導致以下哪些徵狀？請在空格內加剔 
□蛀牙 □ 口氣 □ 口腔癌 □ 牙周病 
□牙菌膜積聚 □ 口乾   □ 流牙血 □ 咬合問題 
□延遲出牙 □加快出牙 
□口腔粘膜感染 □ 牙漬   □ 脫牙  □ 牙齒磨蝕 
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丙、症狀 
你的子女是否曾經有以下症狀： 
8. 自發性牙齦流血？  □有 □沒有 
9. 刷牙時流牙血？    □有 □沒有 
10. 口氣？            □有 □沒有 
11. 口乾？            □有 □沒有 
12. 口腔有燒灼感？    □有 □沒有 
13. 延遲出牙？        □有 □沒有 
14. 敏感牙齒？        □有 □沒有 
15. 牙痛？            □有 □沒有 
 
丁、口腔狀況 
在過去３個月內，你的子女出現以下情況的頻率： 
  16.  口腔潰瘍(痱滋)？ 
 □從來沒有 □幾乎沒有 □有時 □經常 □一直 
17.  有口氣？ 
 □從來沒有 □幾乎沒有 □有時 □經常 □一直 
18.  因為口腔牙齒或面部的問題難以入睡？ 
 □從來沒有 □幾乎沒有 □有時 □經常 □一直 
19.  因為口腔牙齒或面部的問題其他人不明白他／她的講話？ 
 □從來沒有 □幾乎沒有 □有時 □經常 □一直 
20.  擔心其他人在意他／她的口腔牙齒或面部？ 
 □從來沒有 □幾乎沒有 □有時 □經常 □一直 
21.  因為口腔牙齒或面部的問題不開心？ 
 □從來沒有 □幾乎沒有 □有時 □經常 □一直 
22.  因為口腔牙齒或面部的問題與他人爭吵或打架？ 
 □從來沒有 □幾乎沒有 □有時 □經常 □一直 
23.  因為口腔牙齒或面部的問題被人取笑，欺負或改花名？ 
 □從來沒有 □幾乎沒有 □有時 □經常 □一直 
 
戊、口腔衛生習慣 
    24. 你的子女刷牙的次數為？ 
        □甚少 □每天一次 □每天兩次 □每天三次或以上 
    25. 你的子女每星期使用牙線的次數為？ 
        □從不 □1-2 次 □3-4 次 □5-6 次 □每天 
    26. 你的子女是否用含氟化物牙膏刷牙？ 
        □是 □否 
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27. 你的子女每星期使用漱口水的次數為？ 
        □從不 □1-2 次 □3-4 次 □5-6 次 □每天 
    28. 你的子女最近一次看牙醫的日期是？  
        □從不 □半年以內 □一年以內 □多於一年前 
    29. 你的子女最近一次看牙醫的原因是？ 
        □口腔檢查 □痛楚 □治療 
    30. 你的子女在正餐之間吃零食的頻率為？ 
        □從不 □偶而 □經常 
 
己、個人資料 
    31. 子女年齡： __________ 
    32. 子女性別 
        □男  □女 
    33. 家庭收入（每月） 
        □<$10,000 □$10,000- $ 24,999 □ >$25,000 
    34. 父母教育程度（雙親同時取得的最高學歷） 
        □小學或以下 □中學  □專上教育或以上 
    35. 你的子女是否在香港出生？ 
        □是 □否 
 
感謝你/妳抽空作答本問卷，請以附上的信封(已付郵資)寄回問卷。 
 
我們將會為你/妳的子女安排一次免費的牙科治療 。 
如果你/妳有興趣，請於 24-02-2012 或之前聯絡我們的項目經理曾亦韜 Nicholas Tsang  
(電郵: hkupublichealth4.3@hotmail.com.hk; 電話: 67304155) 或錢學傑 Kit Chin 
(電話: 95260306)。 
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Appendix 5 Questionnaire in English 
 
 
  
 
Faculty of Dentistry  Dental Public Health 
Community Health Project 2011-2012  
 
A. Medical History 
Age of child when type I diabetes was diagnosed: __________ 
1. How is the child’s diabetes managed?  
□ Insulin only 
□ Oral hypoglycemic medication(s) only 
□ Both 
□ Other, please specify: ____________________ 
2. If treated with insulin, 
A. What is the dosage (mg/dose)? ____________________ 
B. How many times a day?  ____________________ 
C. □ multiple daily injections or □ continuous subcutaneous infusion 
3. If treated with oral hypoglycemic medication, 
A. What is the dosage (mg/dose)? _____________________ 
B. How many times a day?  _____________________ 
4. Mean HbA1c value over the past year: □less than 6% □6-7% □greater than 7%  
5. What is your child’s: 
A. Height (m): ___________ 
B. Weight (kg): ___________ 
 
6. Does your child currently have any other medical problems/conditions? 
_________________________________________________________________ 
7. Is your child currently taking any other long term medications? 
_________________________________________________________________ 
 
B. Which of the following is diabetes associated with? (Please tick  as appropriate) 
 
□ Tooth decay □ Bad breath □ Oral cancer □ Gum disease 
□ Plaque buildup □ Dry mouth □ Gum bleeding □ Malocclusion 
□ Delayed tooth eruption □ Accelerated tooth eruption 
□ Infections of oral mucosa □ Tooth staining □ Tooth loss □ Tooth wear 
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C. Signs and Symptoms 
Has your child experienced any of the following? 
8. Spontaneous gum bleeding? □ Yes □No  
9. Gum bleeding on brushing? □Yes □No 
10. Bad breath? □Yes □No 
11. Dryness of mouth? □Yes □No 
12. Burning sensation in the mouth? □Yes □No 
13. Delayed eruption of teeth? □Yes □No 
14. Teeth sensitivity to hot or cold stimuli? □Yes □No 
15. Toothache? □Yes □No 
 
D. Subjective Oral Health Status: 
In the past 3 months, how often has your child experienced: 
16. Mouth sores? 
□Never □Once/twice □Sometimes □Often □Everyday/almost everyday 
17. Bad breath? 
□Never □Once/twice □Sometimes □Often □Everyday/almost everyday 
18. Trouble sleeping because of his/her teeth/mouth? 
□Never □Once/twice □Sometimes □Often □Everyday/almost everyday 
19. Difficulty speaking because of his/her teeth/mouth? 
□Never □Once/twice □Sometimes □Often □Everyday/almost everyday 
20. Been concerned with what other people think because of his/her teeth/mouth? 
□Never □Once/twice □Sometimes □Often □Everyday/almost everyday 
21. Felt upset because of his/her teeth/mouth? 
□Never □Once/twice □Sometimes □Often □Everyday/almost everyday 
22. Argued with other children or your family because of his/her teeth/mouth? 
□Never □Once/twice □Sometimes □Often □Everyday/almost everyday 
23. Been teased/called names by other children because of his/her teeth/mouth? 
□Never □Once/twice □Sometimes □Often □Everyday/almost everyday 
 
E. Oral Health Behavior 
24. How often does your child brush his/her teeth?  
   □Most days □Once a day □Twice a day □Three times or more a day 
25. How often does your child floss his/her teeth per week? 
   □Never □1-2 □3-4 □5-6 □Everyday 
26. Does your child brush with fluoridated toothpaste? 
   □Yes □No 
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27. How often does your child use mouth rinse per week? 
   □Never □1-2 □3-4 □5-6 □Everyday 
28. When was your child’s last dental visit?  
   □Never □Within the past 6 months □Within the past year □More than a year ago 
29. What is the reason for your child’s last dental visit? 
   □Check up □Pain □Treatment 
30. How often does your child snack between meals? 
   □Never □Occasionally □Frequently 
 
F. Demography 
31. Age: __________ 
32. Gender 
□Male □Female 
33. Family income (per month) 
□<$10,000 □$10,000- $ 24,999 □ >$25,000 
34. Parental education level (highest level of education both parents have received) 
□Primary school or below □Secondary school □Tertiary education or above 
35. Was your child born in Hong Kong? 
□Yes□No 
 
Thank you for your participation. Please return the completed questionnaire in the pre-paid  
envelope. 
 
If you would like to arrange a free dental appointment, please call our project manager  
Nicholas Y T Tsang (email: hkupublichealth4.3@hotmail.com.hk; phone: 67304155)  
or Kit H K Chin (phone: 95260306) by Feb 24th.  
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Appendix 6 Clinical examination form 
Gingival index 
Score Clinical presentation 
0 Normal gingival 
1 Mild inflammation, slight change in colour, slight edema, no bleeding on probing  
2 Moderate inflammation, redness, edema, and glazing, BOP 
3 Severe inflammation, marked redness and edema, ulceration tendency to 
spontaneous bleeding  
 
 16 21 24 36 41 44 
B       
L       
M       
D       
Final score       
 
Plaque index 
Score  Clinical presentation  
0 No plaque  
1 Film of plaque in free gingival margin and adjacent area of tooth  
2 Moderate accumulation of soft deposits within the gingival pocket, or the tooth 
and gingival margin which can be seen with the naked eyes  
3 Abundance of soft matter within the gingival pocket and/or on the tooth and 
gingival margin 
 
 12 16 24 32 36 44 
B       
L       
M       
D       
Final score       
 
Plaque index:          
 
Bleeding index  
Score  Clinical presentation  
0 No bleeding   
1 Bleeding occurs within 10s after gentle probing of the orifice of the gingival 
crevice  
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 16 21 24 36 41 44 
B       
L       
M       
D       
 
Percentage of positive sites:         % 
 
Calculus index  
Score Clinical presentation  
0 No calculus present  
1 Supragingival calculus covering not more than 1/3 of the exposed tooth surface  
2 Supragingival calculus covering more than 1/3, but not more than 2/3, of the 
exposed tooth surface, or the presence of individual flecks of subgingival 
calculus around the cervical portion of the tooth, or both  
3 Supragingival calculus covering more than 2/3 of exposed tooth surface, or a 
continuous heavy band of subgingival calculus around the cervical portion of the 
tooth, or both  
 
 16 21 24 36 41 44 
B       
L       
 
DMFT 
 
 
No. of teeth  Decayed  Missed (caries)  Missed (others) Filled  
     
 
  
